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LETTERS TO THE EDITOR
Transeso ha ea
Echocardiography
in Right-
Sided En ocarditis
I was struck by the findings of San Roman et al . of a lack of
increased detection of endocarditis in right-sided heart valves with
transesophageal echocardiography versus transthoracic echocardi-
ography. Having been involved in transesophageal echocardiogra-
phy for several years, I certainly concur that assessment of the
tricuspid and pulmonary valves with the original monoplane trans-
ducers was much less optimal with transesophageal than with
transthoracic echocardiography . However, with the evolution of
biplane and now omniplane transesophageal techniques, both of
these valves can be extremely well imaged in great detail by
transesophagealechocardiography .
The probe used by San Domain and his colleagues was a
monoplane probe. This is a major limitation of the study and was not
commented upon at all by the authors in their discussion portion . I
think it would be a mistake for clinicians to avoid the use of
transesophageal echocardiography in suspected right-sided endocar-
ditis on the basis of the conclusions of this particular study,
assuming that multiple plane imaging is available in their institution .
JAY H. CHAPPELL, MD, FACC
Cardiovascular Associates PC
960 North 16 Street
Suite 204
Springfield, Oregon
97477
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Reply
The dangers of drawing conclusions from an individual report on a
single series of patients is obvious. Nevertheless, there is no
question in my mind about the high diagnostic accuracy of transtho-
racic echocardiography in our selected group of young intravenous
drug abusers, who usually have an excellent acoustic precordial
window that allows a thorough transthoracic examination .
My colleagues and I concur with Chappell on the advantages of
biplane over monoplane transesophageal echocardiography in imag-
ing both the tricuspid and the pulmonary valve . In the implications
section of our report, we mention that it remains to be defined
whether biplane transesophageal echocardiography should be per-
formed to obtain a more accurate diagnosis, but perhaps we were
insufficiently explicit on this point .
We in no way meant to imply that transesophageal echocardiog-
raphy is useless in right-sided endocarditis . As we stated in the
Discussion, transesophageal echocardiography might be useful in
those patients with clinically suspected right-sided endocarditis who
have an insufficient precordial acoustic window, as well as in
patients with associated left-sided lesions and congenital right-sided
endocarditis. It may also be helpful in cases of pacemaker endocar-
ditis (1) .
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In summary, we believe that because transthoracic echocardiog-
raphy is such a good diagnostic technique in this selected popula-
tion- it will be difficult to demonstrate the superiority of biplane or
omniplane transesophageal over conventional transthoracic echo-
cardiography.
JOSE ALBERTO SAN ROMAN, MD
Servicio de Cardiologia
Hospital Universi ario de San Carlos
28040 Madrid, Spain
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Increased Experimental Atherosclerosis in
Cholesterol-Fed Rabbits Exposed to Passive
Smoke: Taking issue With Study Design a
Methods of Analysis
The report of Zhu e! al . (I) attempts to show that New ~ .caland male
rabbits, fed a high cholesterol diet followed by exposure to a "low"
and "high" concentration of environmental tobacco smoke (ETS)
for an extended period of time, have altered platelet function and
increased aortic and pulmonary artery atherosclerosis . The authors
conclude that their findings are consistent with reviews that claim
that epidemiologic studies demonstrate an association between ETS
exposure and increased risk of heart disease mortality .
The E" "S referred to by Zhu et al . is actually represented by
either fresh sidestream smoke or aged mainstream smoke and not
ETS. The exposure mode of 6 h/day for 5 daystweek over 10 weeks,
involving unrealistically high doses "f smoke, is entirely arbitrary
and does not approach real-life situations .
Zhu et al . have reported that animals treated in such a manner
are exposed to a significantly higher concentration of carbon mon-
oxide and respirable particulates than their control group . The
concentration o" respirabie particulates was reported to be posi-
tively correlated with plasma cotinine levels . The concentrations of
both respirable particulates and carbon monoxide were reportedly
associated with elevated Sudan IV-stained lipid streaks in both the
aorta and pulmonary arteries . Their findings on platelet function,
however, are of doubtful significance . It is an oversimplification for
Zhu et al . to equate lipid streaks with atherosclerotic lesions
.
Moreover, failure to consider some fundamental design and meth-
odologic issues makes their report inconclusive .
The results of Zhu et al, could be related to a design bias
.
Although cholesterol-fed animals have commonly been used to
show that high dietary cholesterol is a significant risk factor for the
development of atherosclerosis (2), these animals are not suitable
for showing the possible effects of ETS because it is not known
whether specific interactions exist between dietary cholesterol and
the presence of ETS
. The animals used by Zhu ct al . were primed
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with cholesterol for 2 weeks, but the effects of such priming were
not addressed', No e .planation was gifen for the large difference in
the concentration of holesterol observed among the three groups
before they were er.posed to ETS (Table 2, column 1). To experi-
mentally investigate the alleged link between ETS and coronary
heart disease, it is essential to use animals free from any other
widely recognized and accepted risk factors of coronary heart
disease, Failure to control for such con€ounders would render any
laboratory findings extremely difficult, if not impossible, to inter-
pret . Zhu et al. could have used animals fed a regular diet as a
control for more properly assessing the possible effects of ETS .
The number of animals used in the control and the "low" and
"high" exposure groups differs by a factor of 2 . Moreover, mete
animals were used. Because the majority of the epidemiologic
studies addressing the possible effects of ETS exposure on coronary
heart disease actually refer to women reportedly exposed to ETS
generated by smoking husbands (3,4), and because important
gender-specific differences have been observed with respect to the
age of onset, clinical manifestation and prognosis of heart disease
(5), it is questionable whether the findings of Zhu et al . can be
readily applied to humans .
Several assays used by Zhu et al . also warrent comment . For
example, methods used to quantify platelet aggregation are known
to be highly sensitive, variable and open to numerous subtleties (6) .
A better marker for platelet abnormality or dysfunction would have
been to measure the level of plasma platelet-derived growth factor
which, because of its generally recognized role in the development
of atherosclerosis (7), could have provided greater insight into
whether ETS exposure deserves to be considered as a factor for
atherosclerosis,
In the absence of other supporting evidence, it is not appropriate
to interpret the measured lipid streaks as equivalent to the develop-
ment of atherosclerosis . Indeed, such streaks have been found in
children as young as 3 years from many countries (regardless of
community prevalence of adult coronary artery disease) (8 .9) .
Given the multitude of factors reportedly associated with athero-
sclerosis, the complex nature and the long incubation period for the
disease to be fully developed, I found the claim of Zhu et al . to be
quite surprising because the three purported major risk factors,
elevated blood pressure, high serum cholesterol concentration,
history of active smoking-collectively are unable to predict >50%
of new cases of the disease (10).
JOSEPH M. WU, PHD*
meat of fl;iorhemistry
New Yorkme"
College
VnUYall, NY
10593
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Reply
We compliment Wu for voluntarily disclosing his financial relation-
ship with the tobacco industry . It is common for tobacco industry
consultants to write letters to the editor criticizing papers implicat-
ing smoking and passive smoking as causes of disease (I), but they
rarely disclose their financial ties .
The issues Wu raises reveal a lack of understanding of the rabbit
model of atherosclerosis we used to demonstrate that exposure to
environmental tobacco smoke (ETS) increases atherosclerosis, as
well as principles of testing environmental toxins generally .
This rabbit model of experimental atheroselerosis has been well
established since 1908 (2). We have used cholesterol-fed rabbits to
make experimental aortic atherosclerosis for several studies (3--7) of
the effects of calcium channel blockers and fish oil on atherosclero-
sis . Consistent with standard practice, the rabbits were primed with
the cholesterol diet for 2 weeks before study to exclude those with
a low response . Rabbits on a zero-cholesterol diet, as Wu suggests,
take years to develop atherosclerosis, and so are not an efficient
experimental mGd l .
We used ma's rabbits for consistency . Epidemiologic studies
show similar clevarions in risk of death from heart disease due to
ETS exposure in men and women (8) . so gender does not appear to
be an important variable .
Wu is correct in stating that the total cholesterol was higher in
the
e:-iio
.l the n in the FTC-exposed rabbits . This difference,
however, would be expected to bias the results against finding an
effect of ETS on lipid deposits in the arteries . Thus, if anything, this
result strengthens our conclusions that ETS increases experimental
atherosclerosis .
In criticizing our experimental design, Wu ignores the fact that
we had control groups that breathed clean air while eating the high
cholesterol diet for the same period of time as the ETS-exposed
rabbits. Exposure to ETS increased lipid deposits over the control
level in a dose-dependent manner .
The methods we used to measure platelet aggregation and
bleeding time for rabbits are well established . For example, we (9)
used these methods to demonstrate that aspirin-a known inhibitor
of platelet function-markedly prolongs bleeding time and reduces
platelet aggregation in cholesterol-fed rabbits . These results are in
general agreement with results of clinical studies (8) of the effects of
ETS on platelet function .
The Sudan IV stain is a well established method for measuring
lipid deposits in experimental atherosclerosis . Rabbits with a zero-
cholesterol diet do not show any gross or histologic evidence of
atherosclerosis, but all aortas from the cholesterol-fed rabbits
had atherosclerotic lesions (9-11) . The lipid lesions of the aorta in
the control rabbits with a cholesterol diet in our study were
consistent with the atherosclerotic model of rabbits in our previous
